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Abstract:  

A rapid and efficient method for the one-pot synthesis of unsymmetrical 2,5- disubstituted 1,3,4-oxadiazoles has 

been developed using 2,4-difluorobenzohydrazide with substituted benzoic acid in presence in the presence of 

phosphorus oxychloride as a catalyst under ultrasonic irradiation with silica-supported. A wide variety of aromatic 

2,4-difluorobenzohydrazide as well as substituted benzoic acid exhibit oxidative cyclization to yield 

corresponding unsymmetrical 2,5- disubstituted 1,3,4-oxadiazoles. The structures of these compounds are 

elucidated by their spectral data (IR, 1H NMR, and MS). Maximum Yield, Short reaction time, and use of Silica 

and Ultrasonic are merits of the developed protocol. 
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 Introduction:  

                                        A large 

number of the market drug have contained heterocyclic entities, important for their key roles in medicinal 

Chemistry.  The improvement of an efficient and practical synthesis of 2,5-disubstituted-1,3,4-oxadiazoles 

is an active matter of research organic synthesis. The presence of fluorine in organic molecules can frequently 

conclusion in significant changes in biological importance. It is owed to fluorine's blocking effect in metabolic 

transformations of enzyme substrates. The subsequent enhancement in the molecular lipophilicity to improve 

bioavailability. 1,3,4-Oxadiazoles derivative exhibits  various  biological activities such as antibacterial [1], antiviral 

[2], antidiabetic [3], anticonvulsant [4,5],  anticancer [6],  antimicrobial [7,8], anti-inflammatory [9], cytotoxic 

[10], antitumor  [11], antifungal [12],  anti-HIV [13],  analgesic [14]. Due to the extensive commercial potential 

of 1, 3,4-oxadiazoles, numerous methods for their synthesis have been developed over the years. The common 

synthetic route to these compounds involves the cyclization  of  diacylhydrazines with a variety of reagents such as 

Silica-Supported Dichlorophosphate [15], Deoxo-Fluoro [16], POCl3, [17], solvent-free [18], Polymer Supported 

[19], and Silica Supported [20].  
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  Experimental 

All chemicals such as starting materials and reagents were commercially available and used without further purification. 

The reaction was monitored by thin-layer chromatography. Melting Points were determined by the open capillary method 

and were uncorrected. Column chromatography on silica gel (Merck, 70–230 mesh, and 400 mesh ASTH for flash 

chromatography) was applied when necessary to isolate and purify the reaction products. 

Synthesis of 1,3,4-oxadiazoles from 2,4-difluorobenzohydrazide  

  A mixture of 2,4-difluorobenzohydrazide (1mmol)(1) with substituted benzoic acid 2 (a-j) (1mmol) and 

Silica oxide and 5 ml of phosphorus oxychloride was added. The mixture was subjected to ultrasonic irradiation 

at 115 0C for 15–20 min. The completion of the reaction was monitored by TLC (ethyl acetate: n-hexane). After 

completion of the reaction, the mixture was cooled and poured onto crushed ice dropwise with continuous stirring. 

The resulting solid thus obtained was collected by filtration, washed well with cold water, dried, and recrystallized 
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from absolute ethanol. 

Result and Discussion 

    We have described an efficient one-pot synthesis of 2,4-Difluoro-phenyl-5-(substituted phenyl)-[1,3,4] 

oxadiazol by reaction of 2,4-difluorobenzohydrazide with substituted benzoic acid in presence of the presence of 

phosphorus oxychloride as a catalyst under ultrasonic irradiation with silica-supported. The structure 

interpretations of the synthesized compounds were supported by different spectroscopic techniques like FTIR, 1H 

NMR, and LC–MS. The structure of compound (3a-3j) was confirmed by the absence of hydrazide protons at δ 

4.80 (NH2) and δ 10.10 (NH) in the 1H NMR spectrum; 1H NMR spectrum of compound (3a-3d ) displayed 

multiplets in the region between δ 7.07–8.9 for different aromatic protons. In the IR spectra of compound 3a 

absorption band has been observed at 1645 cm−1 indicating the –C=N vibrations, which confirmed the formation 

of the oxadiazole ring. Stretching at 1174 cm-1 represents C–O–C bending vibration. Mass spectra of compound 

3a displayed a molecular ion base peak at m/z 304 which supports the structure of compound 3a.   

Spectroscopic data.  

2-(2,4-Difluoro-phenyl)-5-(4-nitro-phenyl)-[1,3,4oxadiazole (3a).Yield 92%, m.p. 205∘C; IR spectrum, ν, cm-1: 1645 (C=N), 

1174 (C–O–C)    1506 (C=C Ar), 1421 (N-O).1H NMR spectrum, 𝛿, ppm :7.05 (s, 1H), 7.06 (d, J=8.4 Hz, 1H), 8.19 (d, J=8.4 

Hz, 1H), 8.2 (d, J=6.4, 2H), 8.4 (d, J=6.4, 2H). (MS:  m/z:  304 (M  +H)+. 

2-(2,4-Difluoro-phenyl)-5-(3-nitro-phenyl)-[1,3,4] ox diazole (3b).Yield 91%, m.p. 252∘C; IR spectrum, ν, cm-1: 1593 

(C=N), 1177 (C–O–C), 1531 (C=C aromatic ring), 1450(N-O); 1H NMR spectrum, 𝛿, ppm: 7.4 (d, J=8.7Hz, 1H), 7.5(d, J=8.7 

Hz, 1H), 7.8 (s, 1H),  8.5(d, J=7.6 Hz, 1H), 8.6 (d, J=7.6Hz, 1H), 9.01(s, 1H). (MS: m/z: 304 (M  +H)+. 

 

2-(2,4-Difluoro-phenyl)-5-phenyl-[1,3,4] oxadiazole (3c). 

Yield 90%, m.p.125∘C; IR spectrum, ν, cm-1: 1604 (C=N), 1146 (C–O–C),  3061 (Ar-CH), 1546 (Ar C=C). 1H NMR spectrum, 𝛿, 

ppm: 7.07 (d, J= 8.3 Hz,1H), 7.09 (d, J= 8.3 Hz, 1H), 7.5 (s, 1H), 7.6 (d, J= 7.3 Hz, 1H), 8.1( dd, J= 6.4, 7.3 Hz, 2H), 8.2 (d, J= 6.4Hz, 

2H) .(MS: m/z: 259 (M  +H)+. 

 

(2,4-Difluoro-phenyl)-5-(4-methoxy-phenyl)-[1,3,4]oxadiazole (3d).Yield 87%, m.p.139∘C; IR spectrum, ν, cm-1: 1606 (C=N), 

995(C–O–C), 1507 (C=C aromatic ring), 2853(C-OCH3). 1H NMR spectrum, 𝛿, ppm : 3.89 (s, 3H, OCH3), 7.048 (d,  J=8.7  

Hz,  2H), 7.26(d, J=8.7 Hz, 2H), 8.07(d, J=6.73 Hz, 1H), 8.08 (s, J=6.4Hz,1H), 8.17 (s,1H). (MS: m/z: 289 (M  + 
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          Table 1.  Physical data of synthesized compounds 3(a-j) using ultrasonic irradiation method 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusions 

 

         In summary, we have reported an efficient method for the synthesis of 1,3,4-oxadiazoles derivative. We 

achieved this derivative by using 2,4-difluorobenzohydrazide with substituted benzoic acid in presence in the 

presence of phosphorus oxychloride as a catalyst under ultrasonic irradiation with silica-supported. A wide variety 

of aromatic 2,4-difluorobenzohydrazide as well as substituted benzoic acid exhibit oxidative cyclization to yield 

corresponding 1,3,4-oxadiazoles. The structures of these compounds are elucidated by their spectral data (IR, 1H 

NMR, and MS). Maximum Yield, Short reaction time, and use of Silica and Ultrasonic are merits of the developed 

protocol. 
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Microwave Irradiation 

 

Entry Compoun

d 

R ReactionT

ime (min) 

Yield (%)  

M.P.(0C) 

      

1 3a 4-NO2H 15 92 205 

2 3b      3-NO2 15 91 252 

3 3c H 20 90  125  

4 3d 4-OCH3 20 87 139 

5 3e 4-Cl 20 86 155-160 

6 3f 4-NH2 20 89 87 

7 3g 4-CH3 15 87 235 

8 3h 2-Cl 20 86 128 

9 3i 4-OH 20 85 191 

10 5j 3-OH 20 84 155-157 
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